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$\frac{\partial T}{\partial t}+\vec{v}\cdot\vec{\nabla}T=\kappa_{T}\triangle T+\epsilon_{T}$ , (2)
$\frac{\partial\vec{B}}{\partial t}=\vec{\nabla}\cross(\vec{v}\cross\vec{B})+\eta\triangle\vec{B}$ , (3)
$\vec{j}=\frac{1}{\mu_{0}}\vec{\nabla}\cross\vec{B}$, (4)
$($ $\Omega)$ $(_{\vec{g}})$ ( $\vec{j}$)
$($ $\vec{v})$ $(\epsilon_{T})$ $($ $T)$ (
$\eta)$





2: ( ) ( )
( ) (C) ($AC$)











$i$ $\theta_{i}$ $=(cos\theta_{i}, sin\theta_{i})$ , $(i=1,2,3, \ldots, N)$




$K= \frac{1}{2}\sum_{i=1}^{N}s_{i}\dot{\neq}=\frac{1}{2}\sum_{i=1}^{N}\dot{\theta}_{i}^{2}, V=\mu\sum_{i=1}^{N}(\Omega\cdot\vec{s}_{i})^{2}+\frac{\lambda}{2N}\sum_{j=1}^{N}\sum_{i=1}^{N}\vec{s_{i}}\cdot\vec{s}_{j}$ (5)

















( ) $0.3-4\cross 10^{6}$ $($ $0.1-6\cross 10^{6}$ $)$
(excursion)





4: ( ) $M$ $N=9$
( ) 2 $( -0.4, -1.7)$
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5: ( ) $M$ ( ) ( )







7: $\theta_{i}$ ( ) $t=3897.2$




1 HMF ( $=$Hamiltonian Mean Field model)[10]
HMF ( (5)
$V$ 1 )





$\frac{\partial\dot{\theta}_{i}}{\partial t}=\omega_{i}+\frac{K}{N}\sum_{j=1}^{N}\sin(\theta_{j}-\theta_{i}) , 1\leq i\leq N$ (8)
( ) [12] $\theta_{i},$ $(i=1,2, \ldots, N)$
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$B_{in}\approx(2\rho_{0}\Omega v\mu 0\gamma R_{c})^{1/2}$ (10)
$\rho 0$
$B_{out} \approx(\frac{R_{c}}{R})^{2}(\frac{2\rho_{0}\Omega}{\sigma})^{1/2}N\gamma^{2}$ (11)
$R=6357km$ $R_{c}=3480km$ $\sigma=3\cross 10^{5}$Siemens/m
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10: ( ) $M$ $N=1000$
( ) 11
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$\frac{d^{2}r_{ij}}{dt^{2}}=-\frac{\partial V}{\partial r_{ij}}-\frac{1}{\rho}\frac{\partial P}{\partial r_{ij}}+\frac{\kappa L}{4\pi cr_{ij}^{2}}+\epsilon(r_{i+1,,j}-2r_{ij}+r_{i-1,,j})+\epsilon(r_{i,,j+1}-2r_{ij}+r_{i,,j-1})$ (15)
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